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1
METHOD FOR MACHINING ROTARY PARTS

BACKGROUND OF THE INVENTION

The present invention relates to a method for machining of
rotary parts that includes at least one working step in which at
least one surface of the workpiece clamped 1n an apparatus 1s
ground.

In the automobile industry, the machining of rotary parts,
for 1instance crankshaits or the like, 1s associated with high
production complexity. As a rule all relevant surfaces of such
a rotary part are subjected to at least one grinding step. Other
work steps on the workpiece, such as, for example, adding an
end-face bore, require high precision for rotary parts of this
type, for instance crankshaifts. Heretofore, adding such a bore
has therefore taken place on a separate special-purpose
machine. According to the prior art, a special-purpose
machine, a discrete work sequence, and, associated with this,
re-clamping of the workpiece, 1s thus necessary for such a
work step. This leads to high capital and production costs.

The object of the present invention 1s to simplity a method
for machining rotary parts of the type described 1n the fore-
going for reducing production costs while attaining high pro-
cess reliability and obtaining high-quality workpieces.

SUMMARY OF THE INVENTION

This object 1s attained using a method according to the
invention for processing rotary parts of the type described 1n
the foregoing, the method including grinding at least one
surface of the workpiece while ends thereof are clamped 1n
respective chucks, releasing the workpiece from a one of the
chucks at one end area of the workpiece, and forming an
end-face bore at the one end area by use of a boring tool while
maintaining clamping at another end area of the workpiece,
the boring tool being arranged in the released chuck. By
virtue of a boring tool, at least one end-face bore 1s added to
the workpiece clamped in for the grinding step 1n the same
clamping apparatus. In accordance with the mvention, it 1s
thus no longer necessary to re-clamp the workpiece into a
special-purpose machine provided for that purpose with 1ts
own work sequence. The boring, for example, adding an
end-face of suitable bore to a rotary part, for instance a crank-
shaft flange, occurs in the same clamping apparatus. This can
occur 1n a suitable clamping device. For example, during a
ogrinding process, the workpiece can be clamped at least at
both ends 1n a clamping apparatus, and for the boring process
the clamping apparatus can be released at least at one end and
a chuck for a boring tool can be arranged there, which then
performs the desired end-face boring. Preferably at least one
fine bore or precision bore 1s added to the end-face of the
workpiece.

In accordance with one preferred further development of
the 1invention, 1t can be provided that after releasing a clamp-
ing apparatus at least at one end of the clamping, additional
guidance for the workpiece is created on 1t”s a circumierence
thereol using a guide element suitable therefore, for example,
a guiding steady. The grinding process undertaken on the
workpiece 1n the clamping apparatus preferably includes at
least one CBN grinding by means of a grinding wheel.

In the past, as a rule, production of crankshafts has been
very complex regardless of performance class. For instance,
inter alia, the fitted bearings for almost all crankshafts are
turned and burnished by means of a separate machine and
work sequence. In accordance with one further development
of the mvention, this turning and burmishing work sequence
tfor the fitted bearing can be omitted and can be replaced by

5

10

15

20

25

30

35

40

45

50

55

60

65

2

grinding of the fitted bearing. For example, the fitted bearing
can be ground 1n the flange/pin grinding operation, which
always takes place. In this manner the production costs for
producing such rotary parts, in particular crankshafts, can be
reduced considerably.

According to the prior art, crankshaits typically undergo
finmish machining, regardless of the requirements for the
crankshaft. This includes, for example, polishing of the main
bearing, crank pin, flange, and pins on the crankshaft. In
accordance with a further development of the invention, this
polishing step can be omitted and can be replaced by a suit-
able grinding process, in particular CBN grinding. In this
case, roughness can be attained, for example, on the order of
magnitude of about 2 um. Further fineness for R_ can be
attained 1n an optimizing process, for example, when prob-
lems occur 1n the area of an o1l channel bore, a groove 1n the
bearing, or the like. I the finish machining for the rotary part
1s omitted, especially 1n the case of crankshafts, this likewise
leads to a further considerable reduction in production costs.

The subject-matter of the present invention 1s furthermore
a rotary part, i particular a crankshaft, that is produced 1n
accordance with a method of the type specified in the forego-
ing. Further advantages of the invention can be realized from
the following detailed description.

The mvention 1s described in greater detail 1in the following,
using exemplary embodiments and with respect to the
attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic, simplified view of a crankshaft
clamped 1n for various work steps;

FIG. 2 1s an enlarged detailed view of a portion 11 of FIG.
1.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1, the drawing 1s a schematic, highly
simplified depiction of a machine for machining rotary parts,
in particular crankshafts. This machine includes a first drive
unit 17 and a second drive unit 16 allowing the rotary part 10
to be machined from both ends. Moreover, a clamping appa-
ratus 1s provided, including a first chuck 11 for clamping the
rotary part 10 at one end thereof and a second chuck 12 for
clamping the rotary part at another end thereof, the clamping
apparatus being embodied such that the rotary part 10 can be
rotated about 1ts axis 18 by means of the drive umits 16, 17. It
can be useful to provide additional guide elements, for
example, on the circumierence for guiding the workpiece,
especially when one side of one of the clamping apparatuses
1s released 1n order to perform a boring procedure in the
end-face area. For this, the inventive machine has a guiding
steady 14 that provides guidance and support on the circum-
terence of the workpiece.

FIG. 1 illustrates the crankshait 10 clamped for a grinding
process and clamped at both ends using the chuck 11, 12. For
the grinding process, a grinding wheel 15 can, for example, be
used that can be rotatably driven about an axis 19 and that can
be advanced in the direction toward the workpiece 10 by
means of an appropriate apparatus 20 (see double-headed
arrow 1n FI1G. 1).

Referring now to FIG. 2, the machining of the workpiece
10 from the end-face shall be explained in greater detail. FIG.
2 depicts an enlarged detail from the left-hand end area of the
crankshaft 10. It 1s evident that the chuck 11 was withdrawn,
the clamping elements 11a being released, so that there 1s no
longer the original clamping at the left-hand end of the crank-
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shaft 10 1n the drawing. It can also be seen 1n a comparison
with FIG. 1 that, due to the chuck 11 withdrawing, there 1s a
certain distance between the chuck 11 and the end-face sur-
face 21 of the crankshaft. Only one tool, for example, a
fine-bore tool 13, can be clamped into the chuck 11 specially 5
embodied therefore, and which adds an end-face precision
bore to the flange 22 of the crankshaft 10. Since the clamping,
was released, the guide steady 14 now supports the crankshatt
10 1n this end area. The other end area of the crankshaft 10
remains clamped 1n the second chuck 12 as 1llustrated in FIG.
1, even during machining with the fine-bore tool 13. In the
position in which the crankshatt 10 1s clamped as illustrated in
FIG. 2, the boring can be performed simply by advancing the
fine-bore tool 13. After the bore has been added to the end-
face surtface 21 of the flange 22 of the crankshait 10, the
fine-bore tool 1s withdrawn, it 1s removed from the chuck 11,
and 11 necessary, the crankshatt 10 can be re-clamped using
the clamping elements 11a for further machining processes,
for example, grinding of the surface or the like. The advantage
of the inventive method 1s thus that work steps on the surface,
such as grinding and boring processed 1n the end-face area,
can take place on the same machine, 1n principle, 1n the same
clamping.

10

15

20

LEGEND

25

10 Tool
11 Clamping apparatus
11a Clamping elements
12 Clamping apparatus
13 Boring tool
14 Guide element
15 Grinding wheel
16 Drive umit
17 Drive unit
18 Axis
19 Axis
20 Apparatus
21 End-face surface
22 Flange
The invention claimed 1s:
1. A method for machining a rotary part, comprising:
orinding at least one surface of the workpiece while ends
thereof are clamped in respective chucks of an appara-
tus;
releasing said workpiece from a one of said chucks at one
end area of said workpiece; and
forming an end-face bore at said one end area by use of a
boring tool while maintaiming clamping at an other end
area of said workpiece, said boring tool being arranged
in said one of said chucks which was released.
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2. A method according to claim 1, wherein said grinding,
includes at least one CBN grinding using a grinding wheel.

3. A method according to claim 1, wherein said end-face
bore 1ncludes at least one fine bore or precision bore.

4. A method according to claim 1, further comprising pro-
viding additional guidance for said workpiece on a circum-
ference thereof using a guide element, at least atter the release
of said one of said chucks.

5. A method according to claim 4, wherein said gude
clement includes a guiding steady.

6. A method according to claim 1, wherein said rotary part
1s a crankshatft.

7. A method according to claim 4, wherein said rotary part
1s a crankshaft.

8. A method according to claim 6, wherein said end-face
bore includes an end-face suitable bore formed 1n a crankshatt

flange of the crankshatt.

9. A method according to claim 1, wherein the grinding
includes finish grinding which leaves a certain roughness
without subsequent finish machining.

10. A method according to claim 2, wherein the grinding
includes finish grinding which leaves a certain roughness
without subsequent finish machining.

11. A method according to claim 9, wherein subsequent
polishing of said workpiece following the finish grinding 1s
not provided.

12. A method according to claim 10, wherein subsequent
polishing of said workpiece following the finish grinding 1s
not provided.

13. A method according to claim 6, wherein said grinding
includes a machining of fitted bearings of said crankshaft
carried out 1n said apparatus used for said grinding and form-
ing.

14. A method according to claim 13, wherein the grinding
turther includes grinding of flanges and/or pins of said crank-

shaft which 1s carned out contemporancously with said
machining of said fitted bearings.

15. A method according to claim 13, wherein the grinding
of said fitted bearing occurs without prior burnishing.

16. A method according to claim 14, wherein the grinding
of said fitted bearings occurs without prior burnishing.

17. A method according to claim 1, wherein all surfaces of
a crankshait to be ground or formed are machined 1n said
apparatus used for said grinding and forming.

18. A method according to claim 17, wherein all surfaces of
a crankshait to be ground or formed are machined in one
clamping.
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